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1 998  60R0QN  RESEARCH  CONFERENCE  ON  THE 
CHEMISTRV  OF  ENERGETIC  MATERIALS 

FINAL  PROGRESS  REPORT 

GRANT  RF0SR-88-0193 

The  Gordon  research  Conference  on  "The  Chemistry  of  Energetic 
Materials"  u>a$  held  from  June  27  to  July  1, 1988  at  the  New  Hampton 
School,  Neui  Hampton,  New  Hampshire.  The  conference  had  110 
participants,  13  per  cent  from  foreign  countries.  There  was  a  good 
minture  of  scientists  from  uniuersitles,  national  laboratories,  OoD 
laboratories,  research  institutes  and  priuate  industry,  including  young 
scientists,  graduate  students,  and  postdoctoral  associates  as  well  as 
established  scientists. 

The  program  for  the  conference  brought  together  research 
scientists  working  In  several  different  areas,  who  share  a  common 
interest  in  the  basic  chemistry  and  physics  of  the  performance  and 
safety  of  energetic  materials.  The  topics  discussed  included:  Reactions 
in  Energetic  Materials,  Modeling  in  Reactive  Systems,  Equation  of  State, 
Structural  Chemistry,  Thermal  Decomposition,  New  Materials, 

Spectroscopy  in  Fast  Reactions  and  Chemistry  at  High  Pressure.  The 
discussion  following  the  ta:3cs  was  extensive  and  continued  beyond  the 
sessions  into  the  afternoon  and  evening  into  the  free  time  scheduled 
for  the  conferees.  There  was  a  poster  session  at  which  forty  posters 
were  presented.  The  posters  were  put  up  Tuesday  afternoon  and  active 
discussion  the  the  contents  continued  for  the  week. 

Much  of  the  discussion  at  the  conference  centered  around  the 
idea  of  what  is  the  chemical  speclation  that  takes  place  in  the 
predetonation  period,  during  the  detonation  and  in  a  propellant  bum. 
Central  questions  r;ere  addressed  as  to  how  these  species  can  be 
detected  spectroscopically,  how  the  con  be  predicted  from  theoretical 
calculations,  how  they  can  be  used  in  modeling  the  reaction  and 
constructing  kinetic  models  for  the  behavior  of  various  energetic 
materials.  Consideration  was  given  to  the  role  of  molecular  and  crystal 
structure  In  predicting  performance  and  understanding  reactivity. 

The  general  comments  of  the  conferees  was  that  It  was  a  very 
successful  Gordon  Research  Conference  and  a  second  conference  has 
been  requested  for  the  summer  of  1990.  The  1990  conference  will  be 
Chaired  by  Professor  Thomas  B.  Brill,  Department  of  Chemistry, 

University  of  Delaware.  Or.  Christos  Capellos,  US  RRDEC,  Dover,  NJ  was 
elected  Uice  Chairman  of  the  1990  conference.  javou  a 
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CHEMISTRY  OF  ENERGETIC  MATERIALS 
NEW  HAMPTON  SCHOOL,  NEW  HAMPSHIRE 
JUNE  27  •  JULY  1,  1988 

C.  B.  Storm,  Chairman  T.  B.  Brill,  Vice  Chairman 

PROGRAM  SCHEDULE 

Monday,  June  27 
7:45  AM  BREAKFAST 

8:30-8:40  AM,  Welcome  and  organizational  comments,  C.  B.  Storm. 

SESSION  1.  REACTIONS  IN  ENERGETIC  MATERIALS,  J.  P.  RITCHIE,  DIS.  LDR. 

8:40-9:15  AM,  J.  P.  RITCHIE,  THEORETICAL  CALCULATIONS  OF  THE 

STRUCTURE,  ENERGY  AND  REACTIONS  OF  EXPLOSIVES. 

9:15-9:25  DISCUSSION 

9:25-10:00  J.  R.  MURDOCH,  REACTIVITY  AND  THERMODYNAMICS  OF 
ENERGETIC  MATERIALS.  PREDICTIONS  FROM 
EXPERIMENTAL  DATA. 

10:00-10:10  DISCUSSION 

10:10-10:30  COFFEE  BREAK  AND  GROUP  PHOTOGRAPH 
10:30-11:05  C.  F.  MELIUS,  REACTION  MECHANISMS  IN  THE  IGNITION 
AND  COMBUSTION  OF  NITRAMINES. 

11:05-11:15  DISCUSSION 

11:15-11:50  P.  GRAY,  THERMAL  FEEDBACK  AND  INSTABILITIES. 

11:50-12:10  DISCUSSION 
12:30  LUNCH 

6:00  PM  DINNER 

SESSION  2.  MODELING  IN  REACTIVE  SYSTEMS,  D.  S.  STEWART,  DIS.  LDR. 

7:30-8:05  PM,  J.  B.  BDZIL,  STATE-DEPENDENT  REACTION  RATES:  THEIR 
ROLE  IN  DETERMINING  THE  STRUCTURE  OF  THE 
DETONATION  REACTION  ZONE. 

8:05-8:15  DISCUSSION 

8:15-8:45  D.  S.  STEWART,  DETONATION  STABILITY. 

8:45-8:55  DISCUSSION 
8:55-9:10  BREAK 

9:10-9:45  D.  KASSOY,  A  COMPARISON  BETWEEN  DIFFUSIVE  AND 
NONDIFFUSIVE  THERMAL  EXPLOSION  PHENOMENA. 

9:45-9:55  DISCUSSION 

TUESDAY,  JUNE  28 
7:45  AM  BREAKFAST 

SESSION  3.  EQUATION  OF  STATE,  J.  D.  JOHNSON,  DISC.  LDR. 


8:30-9:10  AM  F.  H.  REE,  MULTIPHASE  MIXTURE  EOS  UNDER  REACTIVE 
AND  NONREACTIVE  ENVIRONMENTS. 

9:10-9:20  DISCUSSION 

9:20-10:00  W.  BYERS  BROWN,  THE  EFFECTS  OF  CHEMISTRY  AND 

PHASE  CHANGES  ON  THE  IDEAL  DETONATION  STATE. 

10:00-10:10  DISCUSSION. 

1 0:1 0-1 0:30  COFFEE  BREAK 

10:30-11:10  M.  S.  SHAW,  DENSE  FLUID  EQUATION  OF  STATE:  THEORY 
AND  SIMULATIONS. 

11:10-11:20  DISCUSSION 

11:20-12:00  J.  D.  JOHNSON,  CARBON  COAGULATIONS  IN  DETONATIONS. 

12:00-12:10  Discussion 
12:30  LUNCH 

4:30-6:00  PM  POSTER  SESSION 

6:00  DINNER 

SESSION  4.  STRUCTURAL  CHEMISTRY,  H.  AMMON,  DISC.  LDR. 

7:30-8:15  PM  J.  HOLDEN,  PREDICTION  OF  CRYSTAL  STRUCTURE  FROM 
MOLECULAR  CONFORMATION. 

8:15-8:25  DISCUSSION. 

8:25-8:40  BREAK 

8:40-9:25  C.  LOWE-MA,  DOES  THE  CRYSTAL  STRUCTURE  PLAY  A 
ROLE  IN  AN  ENERGETIC  MATERIALS  PROPERTIES? 

9:25-9:35  DISCUSSION 


WEDNESDAY,  JUNE  29 
7:45  AM  BREAKFAST 

SESSION  5,  THERMAL  DECOMPOSITION,  T.  B.  BRILL,  DISC.  LDR. 

8:30-9:10  AM  T.  B.  BRILL,  FAST  THERMAL  DECOMPOSITION  CHEMISTRY. 
9:10-9:20  DISCUSSION 

9:20-10:00  A.  C.  ECKBRETH,  NEW  CONCEPTS  i~wR  CARS  DIAGNOSTICS 
OF  SOLID  PROPELLANT  COMBUSTION. 

10:10-10:10  DISCUSSION 
10:10-10:30  COFFEE  BREAK 

10:30-11:10  X.  ZHAO,  CONCERTED  DISSOCIATION  IN  RING  COMPOUNDS. 
11:10-11:20  DISCUSSION 

11:20-12:00  R.  BEHRENS,  INVESTIGATIONS  OF  HMX  AND  RDX  THERMAL 
DECOMPOSITIONS  WITH  SIMULTANEOUS 
THERMOGRAVAMETRIC  MODULATED  MOLECULAR  BEAM 
MASS  SPECTROMETRY  ANALYSIS. 

12:00-12:10  DISCUSSION 
12:30  LUNCH 


4:30-6:00  PM  BUSINESS  MEETING. 
6:00  DINNER 


SESSION  6,  NEW  MATERIALS,  D.  McMillan,  DISC.  LDR. 

7:30-8:05  PM  A.  T.  NIELSEN,  SYNTHESIS  OF  CAGED  NITRAMINE  COMPOUNDS 
8:05-8:15  DISCUSSION. 

8:15-8:50  P.  E.  EATON,  NEW  WORK  WITH  THE  CUBANE  SYSTEM. 

8:50-9:00  DISCUSSION 
9:00-9:15  BREAK 

9:15-9:50  R.  SCHMITT,  HYPOTHETICAL  STRUCTURES  FOR  EXPLOSIVES 

AND  PROPELLANTS. 

9:50-10:00  DISCUSSION 

THURSDAY,  JUNE  30 
7:45  AM  BREAKFAST 

SESSION  7,  SPECTROSCOPY  IN  FAST  REACTIONS,  A.  M.  RENLUND,  DISC.  LDR. 

8:30-9:10  AM  C.  WITTIG,  PHOTOINITIATED  REACTIONS  IN  UNIQUE 
ENVIRONMENTS. 

9:10-9:20  DISCUSSION 

9:20-10:00  W.  TROTT,  REAL-TIME  SPECTROSCOPIC  STUDIES  OF  SHOCKED 
ENERGETIC  MATERIALS. 

10:00-10:10  DISCUSSION 
1 0:1 0-1 0:30  COFFEE  BREAK 

10:30-11:10  S.  DUFORT,  THE  USE  OF  TIME  RESOLVED  SPECTROSCOPIES  IN 
THE  STUDY  OF  THE  INITIATION  OF  EXPLOSIVES  AT  THE 
MOLECULAR  LEVEL. 

11:10-11:20  DISCUSSION 

11:20-12:00  K.  EISENTHAL,  LASER  STUDIES  OF  ULTRA-FAST  PROCESSES  IN 
LIQUIDS. 

12:00-12:10  DISCUSSION 
12:30  LUNCH 

6:00  PM  DINNER 

SESSION  8,  7:30  PM,  W.  C.  DAVIS,  OUTSTANDING  PROBLEMS  IN  DETONATION 

SCIENCE;  FOLLOWED  BY  A  PANEL  DISCUSSION:  G.  A. 
LEIPER,  R.  S.  MILLER,  A.  M.  RENLUND. 

FRIDAY,  JULY  1 
7:45  AM  BREAKFAST 

SESSION  9,  CHEMISTRY  AT  HIGH  PRESSURE,  S.  TREVINO,  DISC.  LDR. 


8:30-9:10  AM 


9:10-9:20 

9:20-10:00 


10:00-10:10 

10:10-10:30 

10:30-11:10 

11:10-11:20 


P.  MILLER,  EFFECTS  OF  PRESSURE  AND  TEMPERATURE  ON  THI 
KINETICS  AND  CHEMICAL  REACTIVITY  OF  NITRAMINE 
EXPLOSIVES. 

DISCUSSION 

M.  NICOL,  REACTIONS  AND  STRUCTURES  OF  SOME 
UNSATURATED  H-C-N-0  SOLIDS  AT  HIGH  STATIC  AND 
DYNAMIC  PRESSURES. 

DISCUSSION 
COFFEE  BREAK 

S.  AGNEW,  HIGH  PRESSURE  REACTIONS  OF  ENERGETIC 
MATERIALS:  NITROMETHANE  AND  NITRIC  OXIDE. 

DISCUSSION 

LUNCH  &  DEPARTURE. 
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K.  JAYASURIYA  AND  O.  SANDUS, 
ENERGY. 


J.  J.  KAUFMAN, 


S.  Lambrakos,  M.  Peyrard  and  E.  S.  Oran, 


J.  F.  LIEBMAN,  J.  S.  CHICKOS,  D.  G.  HESSE  S.  Y.  PANSHIN  AND  K.  A.  GEORGIOU, 


W.  L.  LUKASAVAGE,  A.  BOHON,  J.  ALSTER  AND  S.  NICOLICH,  ISOTHERMAL 


J.  E.  SHEPHERD, 


G.  P.  SOLLOTT, 


R.  J.  Spear,  PARTICLE  SIZE  EFFECTS  ON  SHOCK  SENSITIVITY  OF  RDX. 

P.  STEWART,  J.  B.  JEFFRIES,  J-M.  ZELWEGGER,  D.  F.  McMILLEN  AND  D.  M.  GOLDEN, 


GORDON  RESEARCH  CONFERENCES 
ENERGETIC  MATERIALS 
Carl  Storm.  Chairman 
N*»v  Hampton  School 
Juna  27  -  July  1 ,  1988 


BE  204 


DR  302 


RA  309 


Hermon  L  Ammon 
Dept  of  Chemistry 
Univ.  of  Maryland 

College  Perk,  MO  20742 
301-454-2634 

Robert  C.  Armstrong 
P  0  Box  969.  Div.  8357 
So  ratio  National  Laboratory 
Livermore,  CA  94550 
415-294-2470 

Ronald  W.  Armstrong 

Dept,  of  Mechanical  Engineering 

Univ.  of  Maryland 

Collage  Park,  MO  20742 

301-454-8881 

Blaine  Aeag 
rt-8.  MS J960 
LANL 

Loe  Alamos,  NM  87545 
505-667-3266 


Austin  Barrova  BE  302 

5LC8R-I8-I 

BRL 

Aberdeen  Prtrvi ng  Ground,  MO  2 1 005 
301-278-6149 


LE  105 


John  B.  Sdzi! 

M-9.MSP952 

LANL 

Loe  Alamoe,  NM  87545 
505-667-8054 

Bruce  C.  Beard 

10901  New  Hampshire  Ave. 

MSWC,  Bid  30-213 

Silver  Spring,  MO  20903-5000 

202-394-3480 

Richard  Behreno 
Combustion  Research  Laboratory 
Sa ratio  National  Laboratory 
Livermore,  CA  94550 
415-422-2170 

Nermand  C.  Blais 

CLS2.M5G738 

Loe  Alamaa  National  Laboratory 

Loe  Alamaa,NM  87545 


RA  208 


CA  101 


RA  210 


MO  205 


Thornes  8.  Brill  . 

Dept.  of  Chemistry 

Univ.  of  Delaware 

Newark.  DC  19716 

302-451-6079 

K.  R.  Srower  D, 

Oept  Chemistry  J 

NMIMT 

Socorro,  NM  87801 
505-835-5417 

Pater  Brush  R 

Dept.  Chemistry 
Univ.  Delevers 
Newark,  DE  19716 
302-451-2459 

Frsnceis  8ugatt  M< 

77181  Courtry 
CEA,  CEY-M  8P  n  7 
France 

33-1-48-68-89-88 

Surge  Sulueu  L] 

Energetice  Div ,  81d.  3028 
ARDEC 

Picatinny  Arsenal,  NJ  07806-5000 
201-724-6450 


LE  102 


DR  003 


RA  111 


MO  204 


LE  105 


Do  105 


Raymond  J.  Butcher 
Dept.  Chemistry 
Howard  University 
Washington,  DC  20059 
202-636-6898 


W.  Byers  Brown  LE  114 

Dept  of  Chemistry 

Univ.  of  Manchester 

Manchester,  Ml  3  9PL  United  Kingdom 

9-011-44-61-275-4686 


Howard  H.  Cady 
M-l ,  MSC920 
LANL 

Los  Alamos,  NM  87545 
505-667-4992 

Jeffrey  C.  Bottaro 
333  Ravenswood  Ave 
SRI  Intar  national,  PS  318 
Mtnlo  Park,  CA  94025 
415-859-4571 


ve  no 


DR  301 


Christo*  Capello*  BE  40« 

EWD  6  3022 
US  AROCC 

Dover,  MJ  07801-5001 
201-724-3550 

And  rev  Chefln 
Cod*  3853 

Naval  Wo* pons  Center 
China  Lake,  CA  93555 
619-939- 7392 

Robart  0.  Ch*pm*n  CA  202 

^AL/LKL 

Edvards  AFb,CA  93523 
805-275-5416 


Robert  H.  Cohn 
Oept.  Chemistry 
NMIMT 

Socorro,  NM  87801 
505-835-5107 

M.  D.  Cook 
Seven  Oaks 
RAAOC,  Ft.  Halstead 
Kent,TN14  7BP  UK 
959- 32222,  ext.  3100 


RA  303 


Off  Camp 


Philip  f.  Eaton 
Oept  of  Chemistry 
Univ.  of  Chicago 
Chicago,  IL  60637 
s 1 2- 702-7038 


LE  116' 


Alan  C.  Eckbrath 
silver  Cane 


DR  204 


United  Technologies  Research  Center 
East  Hertford.CT  06108-0820 
203-727-7269 


Kenneth  8.  Eisenthel 
Dept,  of  Chemistry 
Columbia  University 
MevYork,  MY  1002? 
212-280-3175 

Wayne  L  El  ban  ^  .. 

Dept,  of  Engineering  Science 
Uyolt  College 
Baltimore,  MO  21210 
301-323- 1010.  ext  2353 

Kenneth  L  Erickson  RA  206 
PO  Box  5600,  Div  5800 
Sandia  National  Laboratory 
Albuquerque,  NM87185 
505-844-41 33 


Williem  C.  Devis  DR  205 

M-9.MSP952 

LANL 

Los  Alamos,  NM  87545 
505-667-9293 


David  W.  Firsich  D 
PO  8ox  32.  COS  3 
Monsanto  Research  Corp. 
Mieimsburg,  OH  45342 
513-865-4491 


Lerry  R.  Dosser  dr  202 

PO  Box  32,  COS  3 
Monsanto  Rosas rch  Corp. 
Mlemisburg,  OH  45342 
513-865-4046 


Keith  A.  Fleming 
8LD  822 
MOO  PE  AWE  Aldermeston 


DR  206 


Reeding  RG7  4P0  United  Kingdom 
07356-41 1 1  x74?2 


Serge  Dutort  OR  306 

CEA-CCSTA,  8P  N*  2 
331 14  L#  Bar  p  Franc* 

56  68  45  47 

Georg*  Dugan  BE  409 

Research  Center 
Hercules,  Inc. 

Wilmington,  OE  19894 
302-995-3236 


Mery  F.  Foltx 
Dept.  Chemistry 
Univ.  California 
Berkeley,  CA  94720 
415-642-3453 


EE 


Bruce  C.  Garrett 
9560  Pennsylvania  Ave 
Chemical  Dynamics  Corp. 
Upper  Marlboro,  MD  20772 
301-599-1060 


410 

106 


VE  111 


RA  111 


William  H.  Graham 
Research*  Development  'apt. 
Morton  TMafcol  I*-,  Huntsville 
Huntsvillt,  Al  35807 
205-882-8412 


Peter  Gray  ** 

Opt  of  Physical  Chemistry 
Univ.  of  Leeds 
Leeds  LS2  9JT  UK 

9_QI  j-44-532-431751  ext  6080 


Jeffrey  A.  Gray  LE  120 

p  0  6ox  969,  Div  8357 
Sandia  National  Laboratory 
Livermore,  CA  94550 
415-294-3676 

Arthur  Greenbery  BE  206 

Dept  Chemistry323  Kiny  Blvd 
Nev  Jersey  Institute  of  Technology 
Naverk,  NJ  07102 
201-596-3580 

Ludwiy  A.  Gritzo 
MOO,MSP915 
LANL 

Los  Alamaa,  NM  87545 
505-667-5653 

A.  Bashir  Has  he  mi 
31 5  Richards  Mine  Rd. 

GEO-CENTERS,  Inc. 

Wharton,  NJ  07885 

201- 366-3287 

Warren  Hillatrom 
SLC8R-TB-EE 
Ballistic  Research  Lab 
Aberdeen  Proving  Ground,  MO  2 1 005-  5i 
301-278-6571 

Mike  Hfakey  u»  jna 

Oept.  Chemistry 

NMIMT 

Socorro,  NM  87801 
505-835-5107 

James  R.  Holden  DO  107 

1 090 1  Nev  Hampshire  Ave 

N3WC 

Silver  Spring,  MO  20903-5000 

202- 394-2745 


RA  108 


RA  110 


RA  207 


John  A.  Holy 
PO  Box  32,  MS  COS  32 
Monsanto  Research  Corp. 

Miemisburg,  OH  45342 
513-865-4035 

Surylyer  Off  Camp 

SMCAR-AEE-WE.AROEC,  83028 
Picatinny  Arsenal,  NJ  07306- SGOO 
201-724-6456 


Floyd  Jackson 
Oept.  Chemistry 
Hovard  University 
Washington,  DC  20059 
202-636-6898 


Do  105 


S.  R.  Jain  RA  303 

Oept.  of  Areospece  Engineering 
Indian  Institute  of  Science 
Bangalore  (Karnataka)  56001 2  India 
345525 


Jerry  P.  Jetiraki 
Dept  Chemistry 
Keene  St.  College 
Keene,  NH  03431 
603- 352- 1909.  ex  495 


James  0.  Johnson  D0  101 

T- 1  .  MS  6221 

LANL 

Los  Alamos,  NM  87545 
505-667-4053  or  5319 

David  Keseoy  M0  208 

Dept,  of  Mach.  Eng.8-42? 

Univ.  of  Coloreds 
Boulder,  CO  80302 
303-492-7694 

Pemela  J.  Kaste  PX  208 

SLCR0-I8-P 

BRL 

Aberdeen  Proving  Ground,  MD  21901 
301 -273-61 68 

Joyce  J.  Kaufman  £3  xo  1 

Dept  of  Chemistry 
Johns  Hopkins  Univ. 

Baltimore,  MO  21218 
301-338-7417 


DR  304 


RA  312 


Surtndsr  m.  Keushik 
Opt  Chemistry 
NMIWT 

Socorro,  MM  87801 
505-835-5107 

Sam  G.  Lambrekoa 
Code  4410 

Naval  Research  Laboratory 
Washington,  DC  20375 
202-767-5398 


BE  202 


M.  W  Leeuw 

Kijswijk  2268  CJ 

Piins  Mounts  Laboratorium  TNO 

Tho  Netherlands 

015-138777 


Off  Camp 


Graeme  A.  Lai  par 
ArdeerSite.  <80 
Nobels  Explosives  Co.  Ltd. 
Steve nston,  KA20  3LN  UK 
294-87205 


RA  301 


Joel  F.  Liebmen  BE  206 

Dept.  ChemistryS40 1  Wil  kens  Ave 
Univ.  Maryland 
Baltimore,  MO  21228 
301-455-2549 

GeorV^  Lo  .  M*  r>r.r.  r,r._ 

Chemistr^34  503251  Hanover  if.'  82  '* 
Lockeed  PafoaKoRea.  Lab. 

Pilo  Alto,  CA  94304- 11 91 
415-424-2504  ' 

Charlotte  Love- Me  Off  Camp 

Neva!  Weapons  Center 
China  Lake,  CA  93555 
619-939-1607 


Alan  P.  Marehand  BE  402 

Dept,  of  Chemistry 
North  Texas  Stats  Univ. 

Oanton.TX  76203-5068 
817-565-3823 

Donald  F.  McMIllen  VE  105 

Che  mi  cal  Kinetics  Dept. 333  Pavensvood. 
SRI  International 
Manlo  Park.  CA  94205 
415-859-4301 

Carl  F.  Melius 
PO  Box  969.  Div  8357 
3andia  National  Lab. 

Livermore,  CA  94550 
415-294-2650 


RoesW.  Millar 
Powder  Mill  Lane 
NP4  Div.,  RARDE 
Waltham  Abbey,  E«axtN9  !AX  UK 
0992  7 13030,  ext.  449 


Philip  J.  Millar  do  102 

10901  New  Hampshire  Ave. 

Naval  Surface  Warfare  Center 
Silver  Spnnq,  MO  20903-5000 
202-394-2576 


Richard  S.  Millar 

Code  1 1 32P 

Office  of  Naval  Research 

Washington,  DC  22217 

202-696-4403 


DR  201 


Richard  C.  Movray  VE  107 

Chemistry  Division,  Code  6  it  9 
Naval  Research  Laboratory 
Washington,  DC  20375-5000 
202-767-6346 


John  Mullay 
P  0  6nx  271 
Atlas  Powder  Co.,  ARDE 
Timagua,  PA  18252 
717-386-4121 


Off  Camp 


Joseph  R.  Murdoch 
E238/221 
E.  I.  duPont 

Wilmington,  DE  19898 
302-695-4736 


DO  102 


Lawrence  L.  Nelson 
Research  Canter 
Hercules,  Inc. 
Wilmington,  OE  19894 
302-995-3140 


BE  306 


Malcolm  F.  Hi  col 

Dept.  Chemistry 

Univ.  California 

Los  Angslas,  CA  90024- 1 569 

213-325-2419 


DO  103 


Arnold  T.  Nielson 
Cads  38503 
Nevsl  Weapons  Center 
Chins  Lake,  CA  93555 
619-939-1614 


Off  Camp 


BE  203 


PI  212 


v/illiam  P.  Norris 
Coda  3653 

Cantor 

China  Lake.CA  93555 
619-939-1604 


Simona  Otfiot 

0  P  P  ,  Tour  224  Plan  Jussieu 
Univarnte  Plarra  at  Marie  Curia 
Pirn  75252  Cadex  05  France 
43  26  09  82 


EB" 201 


Oouglee  B.  Olson 
Box  12 

Aero  Cham  Research 
Princeton,  NJ  08542 
609-921-7070 

Jimmie  C.  Oxley 
Oept.  of  Chemistry 
Nev  Mexico  Tech. 
Socorro,  NM  87801 
505-835-5928 


BE  304 


MO  207 


Yencatesh  R.  Pei  Yernakar 
1450S.  Rolling  Rd 
Martin  Marietta  Lahs. 
Baltimore,  MO  21227 
301-247-0700 

P  Papegiennekopouloa 
762  Rt.  1 5  S,  Suite  48 
Geo-Centers  Inc. 

Lake  Hopetcong,  NJ  07849 
201-366-9893 

Francis  H.  Rea 
1-321,  Bax  608 
LLNL 

Livermore,  CA  94550 
415-422-7234 


DR  002 


BE  405 


BE  201 


Anita  M.  Renlund  PX  20 1 

PO  Box  5800,0iv  2515 
Sandia  National  laboratory 
Albuquerque,  NM  87185 
505-846-0793 


Jana  Rice 

Chemistry  Oept.,  Code  61 11 
Navel  Research  Laboratory 
Washington,  DC  20375-5000 
202-767-0721 

Betsy  M.  Rice 

9560  Pennsylvania  Ave  .  »106 
Chemical  Dynamics  Corp. 

Upper  Marl  Pore.  MD  20772 
301-599-1050 


James  P.  Ritchie 
T-14  MS  6214 
LANl 

Loa  Alamos,  NM  37545 
505-667-8205 


LE  ioe 


Struan  H.  Robertson  DR  2Q£ 

Physical  Chemistry  Lab  S  Parks  Rd. 

Oxford  University 

Oxford  OX  1  3QZ  United  K1  ngdom 

0865  275486 


Joseph  J.  RoccMo 

SLC8R-I6-P 

BRL 

Aberdeen  Proving Grnd.,  MD  2 1 005- 50t 
301-278-6177 


Rosario  C.  Sause 

SlCBR-IB-i 

BRL 

Aberdeen  Proving  Grnd.,  MD  2 1 005 
301-278-7070 


Robort  Schmitt  LE 

333  Ravensvood  Ave 
SRI,  International 
Menlo  Park,  CA  94025 
415-859-5579 

Michael  A.  Schroedar  VE  L 

Ignition  and  Combustion  Branch 
BRL 

Aberdeen  Proving  Ground,  MD  21005-5* 
501-278-6105 


Jagadiah  S  her  me  CA  102 

10901  Nev  Hampshire  Ave. 

N5WC,  Coda  R  34 

Silver  Spring,  MD  20903-5000 

202-394-3480 


Do  101 


M.  S.  Shew 
T-14  8214 
LAM. 

Los  Alamos,  MM  87545 
505-667-5903 

Robert  W.  Shaw  dr  303 

Army  Research  Office 
Research  Triangle  Perk,  NC  27709 
919-549-0641 


Harold  Shechter  BE  308 

Chemistry  Department 
The  Ohio  State  University 
120  W  18th  A?e 
Columbus «  Ohio  43210 


Joseph  E.  Shepherd  BE  204 

Dipt,  of  Mechanical  Engineering 
Rensselaer  Polytechnic  Inst. 

Troy,  MV  12180-3590 
518-276-6192 


Samuel  Trevino  LE  ll2 

Sid.  35,  RmA-106 
National  Bureau  of  Standards 
Caitheraberg,  MD  20899 
301-975-6227 

Wayne  M.Trott  Off  Camp 

viv  1128 

Sandia  National  Laboratory 
Albuquerque,  NM  8718S 
505-846-5972 

Steven  R.  Voeen 

P  0  6ox  969,  Div  8357  DR  311 

Sandia  National  Laboratory 
Livermore.  CA  94550 
415-294-5434 


Hung-tai  Wang 
Code  6 1 80 

Naval  Research  Laboratory 
Washington,  DC  20375-5000 
202-767-2766 


DR  308 


Ruaaall  0.  Skocypec  ra  204 

PO  8ox  5800.  Div.  1512 
Sandia  National  Laboratory 
Albuquerque,  MM  87185 
505-346-1776 


Jemee  F  Weber 

Dept.  522-SS  05. 6633  CanogaW09 
Rockatdyna  Div.,  Rockwell  Int. 

Cenoge  Perk,  CA  91303 
318-710-5558 


Robert  J.  Speer  BE  304 

Ascot  Vale,  P  0.  Sox  50 
Materials  Research  Laboratory 
Victoria,  3031  Australia 
(‘03)319-3834 


Rodney  L.  Wilier 
P  0.  Box  291 


DR  207 


Morton  Thiokol  Inc.,  Elkton  Div. 
Elkton.MD  21921 
30 1-398- 3000,  ext  4440 


D.  Scott  Stevert  LE  110 

Dept,  of  Theor.  end  Appl.  Mech. 

Univ.  of  Illinois 
Urban*, II  61801-2983 
217-333-7947 

Carlyle  B.  Storm  le  102 

M-1.MSC920 

LAML 

Loa  Alamos,  NM  87545 
505-667-4592 

John  H.  Stufflebeem  DR  307 

Silver  Lone 

United  Technoligies  Res.  Center 
East  Hertford,  CT  06 1 08 
203-727-7261 


Curt  Wittlg 

Dept,  of  Chemistry  BE  301 

Univ.  of  Southern  Calif. 

Los  Angeles,  CA  90089 
213-743-6389 

Choong-S.Yoo  BE  412 

Dept  Physics 
'nroshtngten  State  Untv. 

Pull  men,  WA  99164 
509-335-7217 

Walter  W.Zejec,  Jr.  BE  302 

Dept  of  Chemistry 
?illanove  Univ. 

Villanevs.  PA  19085 
215-645-4382 


:<insheng  Zhao  le  107 

Dept  Chemistry 

Univ.  California 

Berkaly,  CA  94720 

415-486.-6447 


